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摘  要 
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As an important component of electromagnetic transducer, eddy-current coil is 
widely used in all kinds of electromagnetic nondestructive testing. The analytical 
expressions for the impedance of eddy-current coil can provide theoretical guidance 
and reference for the design of transducers and both forward and inverse problems of 
eddy current testing. 
The domestic and foreign scholars mainly concentrated in the aspect such as 
improvements and innovations of the analytical model of expansion, inversion of flaw, 
applicability of the analytical model including the characteristics of conductive 
structure detected, the relative positions of eddy-current coil and conductive 
structure,and parameters of eddy-current coil. 
At present, for the analytical modeling work of eddy-current coil of any shape, 
existing researches mainly focus on thin-walled air coils of general shape or 
transformed into the superposition of signle rectangular coils, there is no analytical 
model for the impedance of eddy-current coil with arbitrary shape and cross-section. 
This paper presents an impedance analytical model of planar eddy-current coil 
with arbitrary shape and cross-section. The eddy-current coil is located above the 
conductor to discuss the incident field and the scattered field, and then found the 
relationship between the cross-section and the eddy current coil tube. Thereafter the 
second order vector potential was derived, and the scalar potential of incident field 
and scattered field was introduced, so the orthogonal polyline-coil with rectangular 
cross-section was used to proposed the shape-position factor. After the geometric 
characteristics of the eddy-current coil are disassembled, the contribution of the 
impedance of eddy-current coil is reassembled .Then the corner-shape factor is 
derived in polar coordinate system which related to both the angle and direction of 
each corner in polyline-coil, and the curve coil could be realized by the subdivision of 
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cross-section and turns. Then the analytical model is used for the calculation of 
circular coil, rectangular meander coil and precision-wound air-core coil, and 
compared with the experimental results.Finally error analysis was carried out when 
some simplification was made to the analytical mode. 
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